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(57) Abstract 

A tetrapeptide derivative represented by general formula (I) or its salt, having a higher cytostatic activity than dolastatin 
10, thus being useful as an antitumor drug wherein Rj, R 2 , R3 and R 4 may be the same or different from one another and each 
represents hydrogen, lower alkyl or aralkyl; and Q represents (a) or -A2-R7, wherein A| represents a direct bond or -CHR5-, 
Y represents hydrogen or -COR^ R 5 represents hydrogen, lower alkyl or aralkyl, R 6 represents hydroxy, lower alkoxy, aral- 
kyloxy or -NR 8 R 9 wherein Rg and R 9 may be the same or different from each other and each represents hydrogen, lower al- 
kyl, phenyl or a 4- to 7-membered heterocyclic group bearing one or two heteroatoms selected among S, O and N, or altern- 
atively Rg and R 9 may form together with the nitrogen atom to which they are bonded a 4- to 7-membered heterocyclic ring 
which may further bear one heteroatom selected among S, O and N, A 2 represents a direct bond or lower alkylene, and R 7 
represents cycloalkyl, aryl orindolyl, provided that the case where both R| and R 2 represent isopropyl, R3 represents sec-bu- 
tyl, R4 represents methyl, and Q represents a-(2-thiazoIyl)phenethyl is excluded. • - 
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##M6-A 

CHs CH 3 
\ \ 

<k&®Q-A Gk^6Cfc^TRi= CH-s R 2 = CH 

CH 3 CH 3 
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f - A,mw&: fifnfi^Tk-c^^ft o fc © s &«-r s „ i> 

T3Ko fc«»fett*lt«B 0 . 6 6g*->'J* ^© 
fli^:M^^-^^> (1:1)) *C««^'CBW©<k^tl6- 
A0. 46g (7 1. 9%) L/T^^o 

20 

[a] D 27 -56.5° (c=L0(k MeOH) 

•H-NHR (CDCls. <5) 0.8-1. K12H. m\1.15(3H, d. J=7.0Hz). 

1.45C9E, s)> 2.27C6H, sX 3.05C3H, s). 
3.38C3H. s). 3. 55—3. 85C1H, m\ 4.35- 
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4.65C1H, mX 4.65-4. 95(1H. m). 0. 88(1H, 
br, d) 
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###J 7 

fetftT- h7kFn77>10mli:23. 8%LDAfh7tKo7 
5>:^> (1 : 1) »«7ml (15. 5 5 tf *A0 £-2 0iC 

5 

y«-C-7 8°C«ip-f<5o B«^^^2. 3g (15 5 U*A0 £ 
3 0»IBmiTU -7 8W5»W:^ Boc-L-7 
0g (10 5«;*^) 4fh7tKo77Vl0mli: 
^L//c^^lB#F B ^^TJiT-T5o -7 8°C-C1 0&Nm#\st:1*> 
fcttistz 1 Nt&WZ 0 m 1 fcinit. M*-t?fii*£±tf So ftS*^^ 

KU l»Ofll#«l7-Al. 12 g (3 2. 0%) £Srt*«j£UT» 

/Co 

• [a] D 25 -23.7° (c=1.26> CHC1 3 ) 
MS 33k 276 

1 H— NMR (CDC1 3 . 6) 1.46C9H, s). 2.47C2H, d. J=6.8HzX3.7~ 

4. 3(2H. m). 5. 15 C2H, s). 7. 2~7. 4(5H. m) 

**W7-C»Mbi&*7-A5 6 Omg CI. 6 5 U ^AO *5>*n 
M ?>2 7m IC»^l/*-A*-e»»TBFi • E t 2 0 2 0 2/* 
1. CI. 6 5 1/^1/) *Hc*v ?7'/^^ C3 2 5V*A0 

3 0 $m-c»T-r *• *-**rc»»T«* & c 2 
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LTTkftU So ^^^ET§*L/T^^-^> : ftHxf^ (5 

: 1) «Sm«tif«J/'J*y;K57 5r>a^07hr5 7-f-tai 
1$ Us tttt©g«©ft^4Si8-A*3 7 8mg (6 5. 0%) 
5 [a] D 25 -58.7° (c=0.52. CHC1 3 ) 
MS 24k 218 

'H-NMR (CDCls. 6) 1. 46(9H, s). 2. 47(2H. d, J=7. 5 Hz). 3.34(3 

H, s).3.6~4.3(2H. «) N 5. 14(211, s). 7. 2~ 
7.4C5H. m) 

, 0 ###J 9 

•>X-rT 5 82 g (6 0 5 U*^) ^^/fWAT 

5 F5 0mli:^lh'Jxf;i/7;>8. 4 m 1 T*fD 
Boc-77-/-;l/8. 75 g (5 0$ »;*;10 ^ftltlfclB 
I5 ocL-77-t-;^-)yfH;l/A7? F5 0mlC^^UM 

I^itSo »tSE**E-CB*l/TafetSa©BW©ftA«9-A4. 
9 3g (4 2. 6%) *»fc 0 
fflj& 81. 0-84. 1°C 

20 

MS 232 (M + ). 159 

'H-NMR (CDCI3, <5) 1.24C3H, d, J-6. 6 Hz) v 1. 45C9H. s\ 2.1(1 

H. br),4. 42(1H, d, J=8. 1 Hz) 

m%m 1 0 
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##0>J 9 -V&tzik&m 9 - A 1 . 3 4 g (5. 7 7 5 'J 
fcTy#>'12. 5 8m 1 *5 5W1. 5#IBWM" 

: 1) ^[i}tf:t«i")*W7«^a^7 h/5 7^-t» 



«l/fco B«©ft^«ffl 0-A*fttt«il/T> 118mg (9. 0%) 

[a]D 22 -36.0° (c=L29. CH 2 C1 2 ) 
MS 228(H + ) 172 

l H— NMR (CD 2 C1 2 . S) 1.43C9H. s)> 1. 56(311. d, J=7. 2 Hz). 4.9 



-A 

ffc£«3ll-A Offc&ttl lC^TR4 = Hx R 5 =P hCH 2 "C*S) 

8-emcit&® 8-A220mg(0. 6045 'J *■;!/) £ t 
_^/-;l/;7K (9:1) 9ral»l/^7^f A^I*5 0mg 

git5t@fWU6 5mg (0. 60 4 5 1)*^) »&ti5o -ft 
^t-b- h ij;l/3m 1 {r^^bBOPSC^2 6 7mg (0. 6 04 5 



= CH 2 P hT*.*ft^») V 9 2m 

g (0. 6 0 4 5 U *;iO fcfcTSM v^o U^f^T 5 > 

1 9 5mg (1. 5 1$ 'J^W «T<J- £o ISt*l»l/fc^ 



1 0 



■5.2C2B. m). 7.26C1H, d, J=3. 3 Hz). 7.67 



(1H, d. J=3. 3 Hz) 
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fl£Hfc«B*>>* (5 0:1) *»tb«£f*f 

A*iM*iUT2 6 2mg (94. 4%)'#fc 0 
Ca]D 27 -86. 4° (c=0.43s MeOH) 
MS 428. 368 

1 H — NMR (CDC1 3 , 6) 1.47(9H, s). 2.29(2H. d, J=6. 2 Hzk 3.27(3 

H, s).5. 63C1H. m). 7. 1~7. 3(6H. n)> 7.40(1 
H. d. J=3. 3Hz) 

1 0 

1 1 - b 

it&W 1 1 — B (MlllC*S^tR 4 =CH8> R 5 =CH 3 OM) 
©SSjit ###>J1 l.-Ai£<EflUC. BEfcMfc£$|-e&3ft&$r8-B 
(■ft£«98 Ctl>tR<=CH,T*5ft^) b&%Wl OTntzitS 
mi BW©fl:£ftl 1-B&f#fc 0 W6 2. 0*k 

1 5 

[a] D 26 -100 o (c=1.3. MeOH) 
MS 365. 324. 309 

'H-NMR(CDC1 3 , 6) 1.26(311, d, J=6. 7 Hz). 1. 48(9H, s). 1.63(3 

H, d. J=6. 7 Hz). 3.43(3H, s). 5.2~5.6(1H, 

20 

m). 7.23(lH,d, J=3.3 Hz). 7.69(1H. s, J= 
3. 3 Hz) 

it&Wl 3 -C. (it&%i}l 3K&t^TR6=OCH 2 P h-e&Sffc&W 
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Rtt«-C* * it&® 1 3 - A (ft** UWTR-OCH.-e* 
Sfl:**) 0. 87g (2. 4i'J^) ^;-^5ml»b 
lN*Rft* h «;*A3ml-*lD«. S»-C3 0 

13-B C(t**13K:te^-CRe = OHt?**ft**> ©tt*0. 6 

8 g (8 3. 3%) #?#&*ifco 
:o^ B 7 0mg(0, 2 5»/*/lO Wo^^O. 5mli: 
4-^W5;K'J^>2. 4mg CO. 0 2SU*/U). 
<y^7;^-^3 0mg (2. 4 *»TDCC 
50 mg (2. 4 5 0**) *»T 1 *B«MW»^ 1 

fcta&jfi**. tlc mwmm. <\*+y ^2 - u * 

ffi^um^lll. 5-113. 4° OM B B a (^il3-C) 79. 
6mg (9 1. 0%) ^ifco 
[a] 26 o +8.38° Cc=0.37> MeOH) 
MS 438(r>> 382. 365 

l H— NHR (CDC1 3 > 5) 1.38C9H. s). 3.3K2H. br. d. J=5.5 Hz). 

5.1~5.3(2H. mX 5.4C2H, s)> 7.0~7.5(10H, 
m), 8. 04 (1H, s) 

1 2 - B 

fll**ia-D dfc**13K;^-CR« = NHPh'-C*Sft**> © 
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mm 

ft£ftl'3-B2 8. 2mg (0. 0 8 0 9 ^ V t/U) fcS^a/M * > 
0. 5mlK:*frU BOPKSH3 5. 8mg (1. O^fi) RVT-V >9 
ng CI. 2^*) TK^T^-f V^a tf;l/x^;l/7 5 > 1 5. 7mg 

, (i. 5^*) zmjtZo m&T-®mwbfz'&&fcm%mi£m®t 

a 

tt*"C*^«*l/fc 0 fflffifiS4«!l*^+-9->-ftlftif--»l/ (2 : 1) £B 
F^Mi-T 5 preparative T L C Ti|*S5! l/BW©<fbfc4!B 1 3 - D 3 5 
mg (10 0%) fcfcStl/T&fco 
0 [a] 26 o —15.7° (c= 0.305s MeOH) 
MS 423. 368 

'H-NMR (CDCl 3 s 6) 1. 42(9H, s\ 3.3K2H, d J=6.4)> 4.9-5.4 

(2H. m)J.0~7.8(llH, in), 8.09C1H, s) 
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1 3 - A 

it^l 5 -A Ut&mi 5»C*J^TR4=CH 8 . R 6 = OCH 3 -C*5 

SEftI«j-C*5^«Jl 3 -A 3 3 Omg (0. 9 1 5 H^) £v>* 
p;i/^>l. 4mH;^L/«T> h ';7;i/^-o»»*0. 6ml 

5 

StSM-rSo co&fe^S^ififfiUTKift-rSo iR»3 3 9mg 
(9 8. 9%) o 

. :©g B B a 3 14mg (0. 8 3 5 5 'J*^) *T-fe h- h »J/U4. 2 
o mlCg^U, BOPI513 6 9mg (0. 8 3 5 5^^) 

*JT**fl:£«ftl4 (R 4 =CH 3 ) 2 4 Omg (0. 8 3 5 5 U ^) 
£SDvi> ^ ^ 7 ^ p t;l/xf ;i/7 ; > 2 7 0 m g (2. 0 9 5. U 

D ;U> * >-/ ? j -ji (5Q : l) zm&mti-Zi'VftVJl' 

5 

0*7A^D7^77^--e»8U 5- A 4 3 lm 

g (9 7. 1%) ^ibtflfc, 

[a] 29 D -61.. 5° (c= 1.02s MeOH) 

MS 499. 440 

1 H— NMR (CDC1 3 . 5) 1.12C3H. d, J=7. 0 Hz). 1.47(911. sX 3.35 

! 0 

C3H. sX 3.95(3H, s). 5. 4-5. 7(1 H, «\ 
7. 22C6H, m). 8. 05C1H, s) 
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##M14-A 

it-h®l 7 -A (ft^fcl 7CM^-Ai-RT=CHiCHi-Ph© 

SE*nft^8-B (4b^*8lC*f^TR4 = CH,0^«) 
Ml UcLfc^-sTftSnSJi^^ttSO. 5mg (0. 1 06 5 
^T-fe h y;Hml(C*^U BOPfiHKS 1. 6mg (1. 1^*) R 
&7x.*m,T lylA. log (1. lea) £*DX.s W-^v^nt 
;Ui5=-;UT i >2 0. 6 nig (1. 5£S) fciST-TSo SfiT?— 

f-s-t ? J (1 0:1) *gBa&&i"*"*preparative TLC 
■CfflffiU gtt©4fc£$Jl 7-A 3 8. 3mg (9 2. 5%) 

[a] 2e D -21.6° (c=1.02. HeOH) 
ITS 358. 317 

*H— NMR (CDC1 3 > 5) 1.19C3H. d. J=7.0 Hz). 1.48(911. sX 3.37 

(3H, s). 7. 1-7. 4(5H. ■) 
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8-A^t#/Co 
[a] 28 o -6.4° (c=1.4K MeOH) 
MS 593. 560 

1 0 

l H-NMR (CDC1 3 . 6) 1.0-1.3C3H, m) N 3.28C3H, sX 6.9-8.0(6H,m) 

mmm 1 

CH 3 

\ 

it&mi 2 -a at&wn 2i:u^tRi> r 2 = ch, 

/ 

CH 3 
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Rs= CH-CH 2> R 4 =CH 3 > R 5 =PhCHjT*5^ 

/ 

CH 3 
©M 

##0>J6 - Gfif;^i6-G 1 0 8mg (0. 222^ U *Jl>) 

2 0 

i:»TiMlml £JD*li$FiaBE#-r5o »ffi&BUfc©fcs>y f- 
;U*.;UA7S K2m 1 |C»^ Ujcfc-Utt*^ h 'JxW; >0. 15 

itsbTigmt-^o -^gmb^ti-cc&stt&tii i-c ut&mi 1 
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Cfel>-CR4 = CH«x R.= PhCH,-C*5ft^«) 10 5mg (0. 
2 2 2 5 U * ^> iSS 1 ^!). 4 m 1 fcSfr L*?frT 2 Nttft** 
/BPSxf^3. 3mlJn^5o Mtl»IIB8*I/fcO*»**« 

jee-cs*u K»-rSo s&nfcRSttfiB*^^^*^^? ki. 

6ml £»frU-tB© b K*^*>Kfcta**ftT9 0%DE 
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PC 40mg (0. 22 2 5 U*^) tMJxW^62/tl 
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^(20:1) ^-^tb^t^S^y tlffrOVv v isz-fv* h??7 J 
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-•CfSSifU aW«*^tr7 7^^»^*> 8K^*tV : ^?o/M 
^ y . y ^y-fl, (2 : .7. 5:2. 5) ««it5*7rf^ 
7LH-20^P7h/77«f--C»atfco Btt©ft^«ll 2-A* 
i»*i:l/tl3 7mg (7 8. 4%) ' 
[a V 7 -89.0° (c=0. 60s MeOH) 

15 

MS 741. 693 

1 H— NHR (CDCls, 5) 2.32C6H. s)* 2.96C3H, sX 3.32C3H. s). 

3.40(31U\ 5.56C1H. 6. 8—7. 3C9H, m)> 
7. 73C1H, d. J=3. 3 Hz) 
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mnm 1 5 

CH 3 

it&Ml 6 - A Uk&mi 6C^TR,= X CH— N R 2 = 

/ 
CH 3 

5 CHs C 2 H 5 

\ \ 

^CH-, R 3 = CH-, R,= CH 3 > R« = OCH 3 T'£S 

CH 3 CH 3 

<b^*6-H 93mg (0. 1 9 2 $ V * C**T*ttR 
, 0. 5ml*jD*H*IBia»^* 0 ^ElfcHUfcO-fe^ 

T 5 K2m 1 CS^U *?frLtt*<& h O^JlT i>0. 15ml* 

-7J> #%M13-ATWl:^15-A10 2mg (0. 192 

f§£ftfcRSttilSii*^f-;|/*;i/£7 5 K0. 8mlCg 

*U ±KohU^f-K*^>mcln>?.*»T9 0«DEPC 3 
5mg (0. 192; V*JU) <t h 'Jxf;n? >5 4 # 1 (0. 38 

(3 0:1) £»Hl8ii:-$- 5^>J*yyP©7 5 y ->zl?v^ ^57^ 
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CH 3 
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6- I Mtefcl 6{Ct>l>TR,= CH-. R 2 = 

/ 
CH 3 



, CH 3 C 2 H S 
\ \ 

CH-, R 3 = CH- N R 4 = CH 3 . R 6 =0Bu'T'Jb5 

/ / 
CH 3 CH 3 



1. ft&$3l 6-A 1 2 Omg (0. 1 4 2 $ 'J ^/l/) 

/UAT $ K5m 1 KSfrU*fcTl NjJcRfl:*- h >J 9A£0. 1 6m 1 

lNi£SS?£-0. 1 6m lftJ*teO^»j»*jgifiET«*UT> ^7o;M 
i^n/M : y^y-;u (2 : 7. 5:2. 5) fcj&tljjfti-rs-fe 

7.Mc8frLT«i£U ffc&tii 6*;u»K>ie (R 6 = OH) 1 

4m g (9 6. 5%) ^}|/; 0 

2. ±E*^fvK3 0mg (0. 0 2 4 ; ^v^^nW^ 
>0. 5mli;^U K5 * x-7-tr h >-Cft*PT»U&8 1 0 u 

7K5ml 7kife&$&HN-*o 
Emi^t> : >>?a;M : / $ J -ju (2 : 7. 5:2. 
5) £7tti}7&£-r£-t?7 r t»j ?xLH- 2 0 7 h?*57 4 --eft 
»!U 6- I Utl 3mg (62. 5 
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[a] 25 o -60.6° (c=0.35. MeOH) 
MS 841. 840. 793 

1 H— NMR (CD 2 Cl 2s 8) 1.58C9H, s). 2.57C6H, br.\ 3.02C3H, s\ 

3.3K6H, s). 5.46C1H. m) v 7.0~7.4(7H, 
m). 7.93C1H. s) 
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C H 3 C 2H5 

CH — x R 3 ~ CH — ^ R 4 = C H 3^ R 6 = ~N 

/ / 

C H 3 C H 3 

©set 

it&mi GfiJUtfy-V-y (R 6 =OH) 2 1. 5mg (0.0 26 $ V* 
*7-frh-HJ;K).5»l£*frU BOPKK1 1.5ig (13*) 
Rtf 2-7 5 J T7V-JV2. 6mg (IS*) £*nx.. 'MT^-fV^ 
ne*xW5>5ig (1.5 Si) £«T"r«o M*C-ft8H*U 
fcffcEJS«*«EE*irrSo :^^^d;M^K^U 10%* 

;M^y-^^;-;KlG : 1) ^M&fjS^lf- 3 preparative T 

: (2:7.5:2. 5)'*»tHJfci:«-fe:77-r'y?*LH 

-2 0^vh^7^-t'iiU S«©ft^ttl6-J 13.7mg 
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(5 7.7%) ^im^il/Tifco 
[a] 28 o -48.8° (c=0.25n MeOH) 
MS 91(k 867 

'H-NMR (CDC1 3 . <5) 3. 0K3H, s\ 3. 33(3H, s), 3. 37C3H. s) N 
5 5.52C1H, oi\ 7.05(lH,d, J=3.5Hz), 7.2-7.3 

(6H, m) N 7.50C1H. d. J=3.3Hz), 8. 16C1H. s) 

HJ6M2 5 

CH 3 

Ut&tal 6i:fc^TR,= X C H — N R 2 = 

10 C H 3 

CH 3 C 2 H 5 
\ \ 

^CH- N R 3 = ^CH-. R<=CH 3 , R, = NH,t*5ft 
CH 3 CH 3 
&%) 

is 4fc&fll 6-A2 lmg (0. 0 25 5 >)*JU) *T>*-7- 
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T^*V> : y^n;M^>: *9J-fr (2 : 7. 5:2. 5 ) £i§ 

«^16-K^iOT*ibt2Grag (9 6. 0%) H*: 0 
Ca] 25 D -65.8° (c=0.4K MeOH) 
MS 784. 736 

1 H — NMR (CDCI3. <5) 2.48C6H, s\ 3.06(311, s\ 3. 33(6H. s\ 

5.50(1H,'«X 7.0~7.6(7H, m\ 8. 04(1H, s) 

HMJ2 6-2 7 
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it&®19 -A Gt&®l 9i:^TR!= CH- N R 2 = 

/ 
CH 3 



C H 3 C 2H5 
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CH— v R 3 = CH- > -A 2 -R 7 =CH 2 CH 2 Ph©ft 

/ / 
CH3 C Ha 



fc&®6-H 27.7mg (0. 0 5 7 5 V *Jl>) njU* 9 

'£^7 -A 2 2. 3 nig (0. 0 5 7 x 'J £?K#T 2 NtgttTkSt/ 

^yfM^AT? K0. 5«lC*frU ±IB© b O^-ff- F*JUtf> 
KlCJn&x 5K DEPCg.8ng (1. OS*) th'Jxf^ 

^TKT^^^-r^o M£g£Lfc&S^n/M*>-;>t*/-;l/ (1 
0:1) ^M^^^i-T 5 preparative TLCtMU i6«|®7 7 
^ i/3 :CH 2 Cl 2 :MeOH (2:7. 5:2. 5) 

/Co B»<Z>ffc£«l 9-A£-3 5. 8mg (8 9. 5%) 4«?^»*i:L 
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Ca] 25 D -38.0° (c= 0.566. MeOH) 
MS 7QU 658 

1 H— NMR (CD 2 C1 2n 6) 1. 16C3H. d, J=7. 0Hz). 2. 23(6H, s), 3.00 

(3H, s), 3. 30C3H, s)„ 3.34C3H, s) 
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